Differential temporal response of hippocampus, cortex and cerebellum to hypobaric hypoxia: a biochemical approach.
Hypobaric hypoxia is known to cause cognitive dysfunctions and memory impairment. The present study aimed at exploring the occurrence of oxidative stress in hypobaric hypoxia and the differential temporal response of the hippocampus, cerebellum following hypobaric hypoxia. Animals were divided into control, 3 days, 7 days and 14 days exposure groups and were exposed to an altitude of 25,000 ft. Our study revealed an increase in lactate dehydrogenase activity along with increase in free radical generation and lipid peroxidation. We also noted depletion in the antioxidants and decrease in glutathione reductase and superoxide dismutase activity. There was significant decrease in reduced glutathione levels in the exposure groups when compared to the control which was accompanied by a concomitant increase in oxidized glutathione levels. Increase in glutamate dehydrogenase activity was observed coinciding with the decrease in glutathione levels which was accompanied with an increase in expression of vesicular glutamate transporter. The hippocampus was found to be more vulnerable to hypobaric hypoxia-induced oxidative stress in comparison to the cortex and cerebellum. An interesting observation was the onset of acclimatization on prolonged exposure to hypobaric hypoxia for a period of 14 days. Hypobaric hypoxia was found to affect various regions of the brain differentially and the response of each region varied as a function of time.